Tumor-associated angiogenesis and lymphangiogenesis correlate with progression of intrahepatic cholangiocarcinoma.
Little is known about the function of tumor-associated neovascularization in the progression of intrahepatic cholangiocarcinoma (IHC). This study was conducted to evaluate the influence of tumor-associated angiogenesis and lymphangiogenesis on progression of IHC. We analyzed tissue specimens of IHC (N=114) by immunohistochemistry using the endothelial-specific antibody CD31 and the lymphendothelial-specific antibody D2-40 and subsequently quantified microvessel density (MVD) and lymphatic microvessel density (LVD). To analyze the influence of tumor-associated angiogenesis and lymphangiogenesis on tumor progression, tumors were allocated according to mean MVD and LVD, respectively, into groups of "high" and "low" MVD and LVD, respectively, and various clinicopathological characteristics as well as recurrence and survival data were analyzed. IHC revealed an induction of tumor-associated angiogenesis and lymphangiogenesis. Tumors of "high" MVD displayed more frequently advanced primary tumor stages and multiple tumor nodes. Furthermore, patients with tumors of "high" MVD had an inferior curative resection rate and suffered more frequently from recurrence. A "high" LVD was correlated with increased nodal spread, and patients with "high" LVD tumors more frequently developed recurrence. In the univariate analysis, MVD and LVD revealed significant influence on survival, and MVD was identified as an independent prognostic factor for survival in the multivariate analysis. The 5-year survival of patients with "low" MVD tumors was 42.1%, compared with 2.2% in patients with "high" MVD tumors (P<0.001). This study suggests a critical function of tumor-associated angiogenesis and lymphangiogenesis for progression of IHC. Therefore, antiangiogenic and antilymphangiogenic approaches may have therapeutic potency in this tumor entity.